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Introduction
Due to their colossal size (Eckert & Luginbuhl 1988), high 
nesting frequency and large eggs (Reina et al. 2002), the 
leatherback sea turtle, Dermochelys coriacea exhibits the 
largest reproductive output by mass of any reptile. In Parque
Nacional Marino Las Baulas, Playa Grande, Costa Rica, 
leatherback sea turtle  nesting ecology has been closely 
monitored and observed since 1994 (Reina et al. 2002, Price 
et al. 2004). The results include evidence of negligible 
senescence, the slow indeterminate growth past maturity in 
leatherback sea turtles (Price et al. 2004). This implies 
growth rate decreases to nominal values with increased age 
in adult female leatherbacks (Price et al. 2004). Growth rate 
can also be effected by El Niño and La Niña cycles (ENSO), 
which bring cycles of nutrients to the Pacific Ocean (Bjorndal
1997). 
Our objectives:
• Assess the difference in growth rate and clutch size in 
neophyte mothers (NGR) versus the more experienced 
mothers (EGR)
• Assess if year since maturity is an accurate measure of age
• Investigate the influence of ENSO on growth rate
Methods
Night surveys of Playa Grande in Parque Nacional Marino Las Baulas in 
Guanacaste, Costa Rica (Figure 1):
• leatherback nesting season (Oct 1-March 15) from 2004-2013.
• more than 95% of nesting turtles encountered (Price et al. 2004)
• Measured standard curved carapace length (SCCL) , curved carapace 
width (CCW) and counted eggs (clutch size). 
• Passive integrated transponder (PIT) tags were scanned and installed
• Multiple measurements of individuals made since leatherback sea 
turtles nest 4-7 times per season (Price et al. 2004, Reina et al. 2002) 
Data Analysis
• We averaged and compared the carapace measurements and clutch 
sizes per season
• We compiled a list of turtles that have nested more than 2 times 
within the last 10 years and compared neophyte and experienced 
adult female growth rates and clutch sizes. 
• we used years since first encounter (years since maturity) as an 
indicator of age.  
• We ran t-tests and linear regressions to quantify significance.
Results
• There was a significant difference  
using a t-test (t= 0.0261) between 
growth rates in experienced mothers 
versus neophyte mothers (Figure 2). 
• Neophytes exhibited an average 
growth rate of , 0.445 cm/year 
(SE=0.159708 ) and laid an average of 
67.65 eggs (SD=9.58) 
• Experienced adults growth rate was 
0.197cm/year (SE=0.101091 ) and laid 
an average of 69.39 (SD=10.035).
• There was no significant difference 
when using a t-test (t= 0.246) 
between growth rates of 2 year re-
migrates that nested after ENSO
• There was no significant  correlation 
linear regression with size and growth 
rate when compared to and years 
since maturity  (R2= 0.0564, Figure 3).
• Clutch size did not have a significant 
correlation in linear regression with 
curved carapace length (SCCL) 
(R2=0.0214). 
Discussion
• Average neophyte mother growth rate was greater than the average experienced 
mother growth rate by 0.248 cm/yr. The lowered growth rate is a common trait of 
negligible senescence in reptiles (Patnaik 1994). 
• Some of our growth rates appeared negative. We believe this may be due to 
injuries to the pygal process (Godfrey & Drif 2002) or human error (Stewart et al. 
2007). This is possibly due to human error since we found less negative growth 
rates in turtles who were measure more than 2 times
• Price et al. (2004) stated how variation in size at maturity made age 
unpredictable when based on size. Our data supports this by our lack of 
significance in years since maturity versus growth rate. Perhaps more turtles 
should be measured throughout maturity to see more of a correlation. 
• Differences in diets and nutrition has been seen to have a great effect on sea 
turtle growth rate (Bjorndal 1997). Likewise, nutrient-rich seasons of La Niña in 
the Pacific ocean are expected to yield a greater growth in sea turtles. Our data 
showed the opposite of this finding. It may be possible for a time lag between La 
Niña seasons.
Acknowledgements
This project would not have been 
made possible without the hard 
work of the biologists, Earthwatch
volunteers and students from 
Drexel, Indian University-Purdue 
University Fort Wayne. Additionally, 
thank you to the Ministerio de 
Ambiente y Energía (MINAE) for 
allowing us the permits and 
providing administrative assistance. 
Thank you, Dr. Nathan Robinson 
and Dr. Frank Paladino for allowing 
me to work with this extensive data 
set along with the guidance 
throughout this project. 
Citations
• Eckert, K.L., C. Luginbuhl. 1988. Death of a 
giant. Marine Turtles Newsletter. 43:2-3.
• Bjorndal, K. A. 1997. Foraging ecology and 
nutrition of sea turtles. The biology of sea 
turtles, 1:199-231.
• Godfrey, M.H.,Drif, O. 2002. Dermochelys
coriacea (leatherback sea turtle). Size. 
Herpetological Review .33:200–201.
• Patnaik, B. K.1994. Ageing in 
reptiles. Gerontology, 40: 200-20.
• Price, E.R., B. P. Wallace, R. D. Reina, J. R. 
Spotila, F. V. Paladino, R. Piedra, E. Velez. 
2004. Size, growth and reproductive output 
of adult female leatherback turtles 
Dermochelys coriacea. Endangered Species 
Research. 5: 1-8. 
• Reina, R.D., P.A. Mayor, J.R. Spotila, R. 
Piedra, F. V. Paladino. 2002. Nesting 
ecology of the leatherback turtle, 
Dermochelys coriacea, at Parque Nacional 
Marino las Baulas, Costa Rica: 1988-89 to 
1999-2000. Copeia 2002: 653-664. 
• Stewart, K., Johnson, C., Godfrey, M. H. 
2007. The minimum size of leatherbacks at 
reproductive maturity, with a review of 
sizes for nesting females from the Indian, 
Atlantic and Pacific Ocean basins. The 
Herpetological Journal, 17: 123-128.Figure 1. Map of study site: Playa Grande in Parque Nacional Las 
Baulas, Guanacaste, Costa Rica.
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Figure 3. Years since Maturity versus growth rate 
with standard error(n=87).  No significant linear 
regression (R2=0.0564, y=-0.0724x+0.8706 ).
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Figure 2. Growth Rates of experienced mothers (EGR, 0.197 cm/yr, 
SE=0.101091 , n=26) versus neophyte mothers (NGR, 0.445 cm/yr, SE= 
0.159708 ,n=68) (t=0.0261). 
